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@ Surface coated cutting tool 

® (Object) 

(Construction) 

Ia and Ib denote X-ray intensity of the faces A and B in X-ray diffraction. ' 
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DETAILED DESCRIPTION OF THE INVENTION 
[Reld of industrial application] 
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[Prior art] 
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[Problems to be solved by the invention] 
[Means for solving the problem] 
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r«^il!rt!^1 °" "'^ "^^^ '^^^'^ fssults and is directed to- 

inner CrtCoTc^r etrorSr^^^^^^ a co^pos^JdV incudin, an 

carboxide. and titanium oxicarbonit^ide. L^ZZSt^' ^^rj"^' ^"^"^ '^^^<^^- titanium 
alumina layer contains so much «-type alumina tJr,„ Y « • T^ ! ^ ^'""""^ '^y^'- ''^'s^ein the 
A and B in X-ray diffraction is noTTm£ ^^^ 2 J^r7:!^2T °' ^'V^^ 

alumina defined as those whoL Serf^iaTdTlni, I ^"'^^^ 'aces of ,-type 

denote X-ray intensifies" ^eTcrA^d Btx^:"^^^ ^ ' ''' '^^^^^^^^ -cl^ 

chipSSrLZr^^^^^^ wear resistance and better 

friction between steel chips aii ^TnnrL^ ! '^^^ ^^^^^ 

orien^tlontothefaceASes^esLTe'of^^^^^^^^ ^-strafinj 

U of't' ZTro taTt XTce B in X '"'^^^ ^'""^'"^ intensity 

resistance and Chipping esislce a?^r?,i imZii^^^^^^^^ """""^ 2' • ^ 2. wear 

the composite hard layer iiTng ^.^^l^S ^"^^^ 

conditions such as high speed cSg ^ ^ ^ ^^^^ working 

acco^n^^rril^r mTc«^^^ ^ ^'f ^ " T ^'""'^^ ^^'^ '^Ver 

desirable that the amount of spSr^-rprcLtrfn thf crystallo^aphic structure. However, it is 
preferably not less than 50 %. and mof^e feTa^y^^t l2^^^^^^ ^ '^^^ ^ 

crystals Is obtained from the following equation: Percentage of special ,-type 

j5 Percentage of special «-type crystals = 

" ^tfllcllZ" °' ^" i» X-ray " "° 

.nJ.;r,i;rr«,rz^7siMr'" "^"^ --^ 

second step. ^ ^^^niaining AICI3, H2 and. if necessary, HCI In the 

nec^X'' "^"^ '^-""a -y'further contain H,S if 

The conditions for the alumina coating reaction are described in detail below: 
First Step - 

Temp. : 800 to 1050 • C . Time : 1 to 120 min 

Gas Composition : 0.5 to 20 vol % of AICI3. 0 to 20 vol of HCI. remainder H. 
Second Step - 

Temp. : 800 to 1050 

.? neS'^tl^rs'to' ^^^^^^^^ ^i! Y ' - --'n^- H. 

step. The composition of thrLxeS gas mTbe cSn^f/ ''^'T"^ °' ^ ^^^^^ 

step to the second step. ^ ^ "^^^"^ continuously during the transition from the first 
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[Example] 
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exa.'Sr''" "^•^ '^'^ »° ^ 'mention wl„ be described In .ore detail by way of ar, 

which was ther, sintered a, a ^^Z^f U^t llll7r iTouT TnT"' ' 
substrate A of the form of ISO SNMG120408 was prepared ^ 

« cord- rTa n^rrr rrs srtr^pa^™^^^^^^ p-p-^ - 

compact. Which was then Sintered at rtempS^o^TJ^^J" ' T compressed into a green 
carbide substrate B of the form of ISO SNMoSXls^re^^r" " ' ^ 

^ererrr-rerr^^^^^^^ 

Honing of as large as 0.05R (R ?s fS tSiu^L^J^ ^^""^"^^ ^"^"'"^^ ^^^^^^ B. 

cut^ng edges of theLs obtrejcemlld^^^^^^^^ ^ ''''^ ^ 

were washed. The inventive surface coated cuttinn tLic iT o ' "'^ *® ^"^^ °* ^ substrates 

the substrate A under the condiJ^ns Cdf^.^'SlE-l^ t^ tZ^^"^'' ^'^^ °* 

substrate B under the conditions specSied in TAbA a f AI^^"^ ^"^^^^ °^ the 

surface coated cutting tools 1 to 8 Sre manufa^.^H h r ^u""'® °' comparison, the conventional 
conditions specified Tn TABLeS toTB^E l^^d h " T'^l*"^ '"'''^ °' ^"''^^^^ A under the 
conditions specified in TABLE 16 *^ ""'^'^ °* ^^bstrate B under the 

to sT:^:r^:z;::^^:zTn zr^ ' *° ^ ^"^^ -o,s , 

Fiirthftr o o^^v "uensixy .atio ia/Ib- The measurement resu ts are shown in TABi F.17 

toois^dS ;:ro:i:;^ ^sr rit'sr trr rr ^^^^ iove cut«^ 

whe^ the lapse of Je until chipf^ng^ l Z TJ:::jrTr^'' ? 

respective tests are again shown in TABLE-17. measurement results in the 



[Cutting Test Conditions] 



- Continuous Cutting - 


Work piece 
Cutting speed 
Feed rate 
Cutting depth 
Cutting time 
Coolant 


JIS SCM440 (hardness : Hb 220) round bar 

250 m/min. 

0.3 mm/rev. 

1.5 mm 

20 min. 

none 



45 



- Interrupted Cut! 


ing - 


•Work piece JIS 
Cutting speed 
Feed rate 
Cutting depth 
Cutting time 
Coolant 


SNCIVI439 (hardness : Hb 280) rectangular bar 

100 m/min, 

0.236 mm/rev. 

3.0 mm 

30 min. 

none 
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sr-:sri r jTeX : --r ^ 

2.57 and 2.576. respectively. The horizontal axis of Rn T^^^^^^^ ^"^^'^^^ ^^^^ ^ace B are 

ray makes in the X-ray diffraction. Numerical va,l (281^^^^^^ ""^'^ ^'^^ ^^^ree) an X- 

thrs graph denote an interfacial distance d (in A) * °" respective peaks in 
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Claims 
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specific crystal faces A and B in vT "'^P^ ^'"""'"a that an X-rav Jntencw^, f , 

'5 faces of x-type alumina hS L Effraction is not smaller than 2 wh«« ^ °* 

2. A cutting tool according to claim 1 wherein =. • 

m 1. Wherein the alumina layer contains at least 30 y of h . 

.^ep and is subsepuently' causl^Io r;^! ^nt ^ Tn h^S 

nui in the second steo that ■ • ^ ^as containing CO? Airu w x 

to 1050-C aSdl^' ° °' "CI. remainder and n th. ! ' ^ composition of 0.5 
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EP-A-0 408 535 (SECO TOOLS AB ) 16 January 1-5 

column 5, line 6 - line 15 * 
EP-A-0 120 632 (GEN E^c'tRIC ) 3 October 6.8 

* example 1 * 

EP-A-0 083 842 (GEN ELECTRIC ) 20 July 6,8 
example 1 * 

EP-A-0 045 291 (SANDvirAB ) 3 February 7.9 

* exanple 1 * 

JunJIls" (SCHMALKALDEN WERKZEUG ) 25 

* claims 9,14 • 
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